The input amplifier is followed by a four-pole low-pass anti-aliasing filter.
The characteristics of this filter include a transmission zero at the system sampling frequency (1MHz).
The filter is adjusted for optimum phase linearity in the signal passband, ensuring good pulse response.
IC 4 in the transmitter is a 1 MHz crystal oscillator which is the clock for the system. IC Transmitter input in this photo is a + full-scale triangle wave of approximately 100 Hz, so that wide and narrow pulses are seen as superimposed.
In the receiver of Fig. 4 , IC 1 and IC 2 comprise a low-noise photo diode preamplifier with a bandwidth of approximately 30 MHz.
The circuit, which is composed of very fast LM 359 "Norton" amplifiers, presents a very low ("x37 ohm) input impedance to the photodiode without the use of feedback. The effect of input shunt capacitance is thus cancelled without the risk of instability. Response of the amplifier is shown in Figure 5(b) . Layout of this amplifier is critical: A "ground plane" pc board is used.
After conversion to TTL levels by comparator IC 3, the serial data is decoded by IC 5 and self-clocked into registers 6 and 7. Retriggerable one-shot IC 4 clocks latches 8 and 9 at the end of each ten-bit word and also provides d-c restoration to the data signal via Ql. The inherent advantage of the self-clocking PDM digital code is seen here: decoding is accomplished by a single 40 nsec one-shot (IC 5). The 10-bit DAC IC 10 converts the parallel binary input data, which is updated at a 1 MHz rate, to a proportional output current. 
Conclusions
The highest priority of this design was to achieve low DC drift and clean, wideband pulse performance in a 1-microsecond, 10-bit system. It was found that the use of digital processing could not only solve problems of drift and linearity inherent in FM and PWM systems (3)(4), but was capable of analog signal fidelity in no way inferior to previous designs. Distortions due to the digitizing process (e.g., "quantizing error") were suppressed so effectively as to be not visible on an oscilloscope at signal level 20 db below the maximum. 
